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Introduction 

You Picked Up the Right Book 
Mechanical ventilation is one of the most powerful tools in modern medicine. It can 

breathe for a patient whose lungs have given out, buy time for a diagnosis to be made, 

and keep someone alive long enough for treatment to work. It's also one of the most 

anxiety-producing pieces of equipment in any critical care unit. The alarms, the 

waveforms, the settings, the ABGs, the modes — it can feel like a lot. And the stakes 

couldn't be higher, because the patient on the other end of that ventilator circuit is 

depending on you to get it right. 

This book was written for you. Whether you're a seasoned ICU nurse who's 

managed hundreds of ventilated patients but still wants to understand the deeper "why" 

behind what you're doing, a new ER physician trying to build real confidence in airway 

management, a respiratory therapist who runs the ventilator every single shift and wants 

clinical reasoning to match your technical skill, or a medical student about to stand at 

the bedside of your first intubated patient — this is the resource you've been looking for. 

The clinician who truly understands ventilator management doesn't just follow 

protocols. They save lives. 

Think about what that actually means. When the ventilator alarms and the room 

goes quiet, someone has to step forward and know what to do. When the ABG comes 

back and the numbers look wrong, someone has to understand what the patient's 

physiology is telling them and what to change. When the patient starts fighting the 

ventilator at 2 AM and the options are sedation, a settings change, or something else 

entirely, someone has to make that call with confidence. That person can be you. That's 

exactly what this book is designed to build. 

Most clinicians who feel uncertain around ventilators aren't uncertain because 

they're not smart enough or not dedicated enough. They're uncertain because nobody 

ever taught them this material in a way that actually made sense at the bedside. 
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Medical school gives you physiology lectures. Nursing school gives you basic 

equipment orientation. Residency and fellowship throw you into the deep end and hope 

you swim. Respiratory therapy programs teach you the mechanics but don't always 

connect them to clinical decision-making. The result is a generation of hardworking, 

intelligent clinicians who manage ventilators every day with a quiet undercurrent of 

anxiety that they've never fully shaken. 

That ends here. 

Consider a hypothetical scenario that's probably familiar. A new ICU nurse — call 

her Maya, two years out of school, smart and hardworking — gets floated to a 

step-down unit that's temporarily housing a ventilated patient during a bed shortage. 

The respiratory therapist is managing two other patients down the hall. The attending is 

in a procedure. The high pressure alarm goes off. Maya walks up to the ventilator, looks 

at the screen, and feels her heart rate spike. She knows the alarm is telling her 

something. She just doesn't know what. She silences it, checks the patient, and waits 

for the RT to come back. The patient is okay this time. But Maya goes home that night 

knowing she got lucky, and that feeling doesn't sit well with her. That's the feeling this 

book is designed to eliminate. Not by giving Maya a list of things to memorize, but by 

giving her a way of thinking that makes sense of everything the ventilator is showing 

her. 

You picked up this book because you don't want to feel that way. You want to walk 

up to any ventilated patient and feel calm, capable, and in control. You want to read a 

waveform the way an experienced attending reads it. You want to look at an ABG and 

know immediately what the ventilator needs to do next. You want to be the person your 

team turns to in a crisis. Those aren't small goals. They're the right goals. And they're 

completely achievable with the right foundation. 

What You Will Learn and Why This Book Is Different 
Most ventilator textbooks teach you what settings are. They give you definitions, 

diagrams, and reference tables. You read them, you understand the words, and then 
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you walk up to a real patient and still don't know what to do. That's because knowing 

what a setting is called doesn't tell you why it exists, what it actually does to your 

patient's lungs and blood pressure and CO2 levels, or how to change it when the clinical 

picture shifts. 

This book teaches you differently. 

Every concept in these pages is built around one central question: what is this 

doing to the patient's physiology right now? Not what does the monitor show. Not what 

does the protocol say. What is actually happening inside this patient's lungs, blood 

vessels, and airways as a result of the settings you've chosen? When you can answer 

that question, everything else follows naturally. You know when to change a setting and 

when to leave it alone. You know what the alarm is telling you. You know whether the 

ABG means you need to adjust the rate, the tidal volume, the PEEP, or the FiO2. You 

stop being reactive and start being in control. 

You'll learn to interpret ABGs in real time and connect every number directly to a 

ventilator decision. You'll learn to read waveforms at the bedside, not just recognize that 

they exist. You'll learn to troubleshoot alarms with a systematic approach that doesn't 

require guessing. You'll learn the modes, not as abstract categories, but as tools with 

specific purposes for specific patients. You'll learn how to set up a ventilator from 

scratch in an emergency, how to adjust settings for ARDS, COPD, asthma, trauma, and 

neurologic injury, and how to know when your patient is ready to breathe on their own 

again. 

This isn't a reference manual you'll flip through once and shelve. The goal is to give 

you a clinical thinking system you'll use on every shift, with every ventilated patient, for 

the rest of your career. 

The approach here is also deliberately practical. You won't find pages of 

engineering equations or abstract pulmonary mechanics theory. You will find bedside 

logic, clinical pattern recognition, and the kind of reasoning a great ICU attending uses 

when they walk into a room and immediately know something is wrong. That's the voice 

this book is written in. The experienced clinician who's seen it all, who thinks out loud, 
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who explains the "why" behind every decision, and who genuinely wants you to 

understand it deeply enough to teach it to someone else. 

One thing you'll notice is that this book keeps coming back to a single idea: a 

ventilator is not treating numbers. It is supporting a patient's physiology. That phrase 

might sound simple. It's actually one of the most important clinical reframes in all of 

critical care. Because the moment you start chasing numbers on a screen instead of 

thinking about what the patient's body needs, you start making decisions that hurt 

people. You increase the FiO2 when the real problem is shunt physiology that won't 

respond to oxygen. You increase the respiratory rate when the real problem is 

auto-PEEP that's already trapping air. You sedate the patient harder when the real 

problem is a mode that isn't matching their breathing effort. Number-chasing leads to 

those mistakes. Physiology-based thinking prevents them. 

Every chapter in this book is designed to build that physiology-based thinking, layer 

by layer, until it becomes automatic. 

The Road Map and the One Idea That Ties Everything 

Together 
The book is organized to move the way clinical understanding actually builds. You 

don't start with ARDS management if you don't yet understand what PEEP does. You 

don't troubleshoot waveforms if you can't read them first. You don't make extubation 

decisions if you haven't learned how to assess respiratory drive and lung mechanics. So 

the chapters are sequenced deliberately, each one building on the last, so that by the 

time you reach the advanced material, you already have the foundation to make sense 

of it. 

You'll start with the fundamentals of respiratory failure — what it actually means 

when a patient can't breathe adequately on their own, and the two completely different 

failure modes that require completely different approaches. From there you'll move into 

the types of ventilators, how circuits and connections work, and how to set up a 

machine from scratch without hesitation. Then you'll go deep into modes, because 
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mode selection is where most clinicians feel the most lost, and it doesn't have to be that 

way. After modes come initial settings, including how to calculate ideal body weight, 

how to apply lung-protective ventilation principles, and how to set up a ventilator for 

specific conditions at the bedside. 

ABGs come next, and not as a standalone topic. You'll learn to interpret them in 

direct connection to ventilator management, so every number on that gas points you 

toward a specific action. Then waveforms, PEEP physiology, oxygenation strategies, 

lung injury, troubleshooting, sedation, weaning, extubation, and special populations. The 

book closes with rapid reference tools, practical pearls, and clinical scenarios that tie 

everything together under real pressure. 

That's a lot of ground to cover. But it all connects back to the same core idea on 

every single page. 

When you understand that the ventilator's job is to support what the patient's body 

is trying to do, and to protect the lungs while it does it, every decision becomes clearer. 

You're not picking a mode because it's the default on your unit's machine. You're picking 

it because it matches this patient's breathing pattern and lung mechanics. You're not 

setting a tidal volume because the protocol says 500 mL. You're calculating it based on 

ideal body weight because you know that delivering too much volume to injured lungs 

causes damage that shows up days later in ways that are hard to reverse. You're not 

increasing PEEP because the SpO2 is low. You're thinking about whether this patient's 

alveoli are recruitable, whether their right ventricle can handle the increased afterload, 

and whether the hemodynamic cost of more PEEP is worth the oxygenation benefit. 

That's the level of thinking this book is designed to produce. Not in years. Starting 

with the first chapter. 

There's a version of you that already exists somewhere down the road. That 

version walks into the ICU or the ER and sees a ventilated patient in trouble, and 

instead of feeling that spike of anxiety, feels something closer to focus. They look at the 

waveform. They check the numbers. They ask the right questions about the patient's 

physiology. And they make a decision that helps. This book is the path between where 
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you are now and that version of yourself. Every page is a step in that direction. 

The ventilator is not treating numbers. It is supporting a patient's physiology. Keep 

that idea close. It will make sense of everything that follows. 
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Chapter 1: Why We Ventilate — 

Respiratory Failure, Physiology, and the 

Goals of Mechanical Support 

The Two Jobs of the Respiratory System — 

Oxygenation vs. Ventilation 
Every single ventilator decision you make starts with one question: what is this 

patient's respiratory system actually failing to do right now? And to answer that question 

well, you need to understand that the respiratory system has two completely separate 

jobs. Not one. Two. Most clinicians were never taught this distinction clearly, and that 

gap alone is responsible for more ventilator mismanagement than almost any other 

single knowledge gap in critical care. 

The first job is oxygenation. The second job is ventilation. 

They sound like the same thing. They're not. They involve different physiology, 

different failure modes, different clinical pictures, and different ventilator solutions. 

Mixing them up is like calling a car's engine and its exhaust system the same thing 

because they're both under the hood. One brings fuel in. The other gets waste out. The 

respiratory system works the same way. Oxygenation gets oxygen into the blood. 

Ventilation gets carbon dioxide out. 

Start with oxygenation. When a patient breathes in, oxygen travels down the 

airway, through the bronchi, and into the alveoli. From there, it crosses the 

alveolar-capillary membrane and binds to hemoglobin in the red blood cells passing 

through the pulmonary capillaries. That oxygen-loaded blood then travels to the left 

heart and gets pumped out to every organ in the body. That entire process, from inhaled 

oxygen to oxygen-saturated arterial blood, is what we call oxygenation. You measure it 

with a pulse oximeter reading SpO2, or more precisely with a PaO2 on an arterial blood 
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gas. 

Now think about ventilation. Every time a cell in the body burns fuel for energy, it 

produces carbon dioxide as a byproduct. That CO2 dissolves into the blood, travels 

back to the lungs through the venous circulation, and gets offloaded into the alveoli. 

From there, it leaves the body with each exhaled breath. The efficiency of that CO2 

removal process is what we call ventilation. You can't measure it with a pulse oximeter. 

You measure it with a PaCO2 on an ABG, or track it in real time using end-tidal CO2 

monitoring. Normal PaCO2 sits between 35 and 45 mmHg. When ventilation is 

inadequate, CO2 builds up, PaCO2 rises, and the blood becomes acidic. That's 

respiratory acidosis. 

So the numbers that tell you about each process are completely different. PaO2 

and SpO2 tell you about oxygenation. PaCO2 tells you about ventilation. Keeping that 

separation clear in your mind isn't just academic. It directly changes what you do at the 

bedside. 

Think about a hypothetical patient in the ER, a 52-year-old man brought in after an 

opioid overdose. He's breathing at six times per minute, barely moving air, and his 

SpO2 is reading 94% on supplemental oxygen. A clinician who doesn't separate 

oxygenation from ventilation might look at that 94% and feel reassured. But that number 

tells you nothing about his CO2. His PaCO2 is probably sitting at 70, maybe 80 mmHg. 

His pH is dropping. He's in respiratory failure, not because he can't oxygenate, but 

because he can't ventilate. His brain isn't driving enough respiratory effort to clear the 

CO2 his body keeps producing. If you wait for the SpO2 to fall before acting, you've 

already waited too long. 

That scenario plays out in the ICU and ER constantly. A patient gets supplemental 

oxygen placed, their sat climbs to 96%, and the team moves on. Nobody checks the 

PaCO2. Nobody notices the respiratory rate is 8 and the tidal volumes are tiny. The 

oxygenation number looks fine. The ventilation is a disaster. This is exactly why the two 

concepts need to live in completely separate compartments in your clinical brain. 

Now flip it. A patient with ARDS is breathing 28 times per minute, working hard, and 
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her SpO2 is 84% despite 15 liters of oxygen by non-rebreather mask. Her CO2 is 

actually low because she's blowing it off with every rapid breath. Her problem is 

oxygenation failure, not ventilation failure. Giving her more respiratory rate on the 

ventilator won't fix her SpO2. Adjusting her PEEP and FiO2 will. Two completely 

different problems. Two completely different solutions. Same ventilator. Different 

thinking required. 

The clinical takeaway is simple and non-negotiable. Before you touch a single 

ventilator setting, identify which system is failing. Check the PaO2 and SpO2 to assess 

oxygenation. Check the PaCO2 to assess ventilation. Then make your decision based 

on what the patient's physiology actually needs, not on what the alarm is showing or 

what the last clinician set. That single habit will prevent more errors than any protocol 

ever written. 

The ventilator settings that fix oxygenation problems are different from the ones 

that fix ventilation problems. FiO2 and PEEP are your oxygenation knobs. Respiratory 

rate and tidal volume are your ventilation knobs. Knowing which knob to reach for, and 

why, starts with knowing which job the respiratory system is currently failing to do. Get 

that right first. Everything else follows from there. 

Hypoxic vs. Hypercapnic Respiratory Failure — Two 

Different Problems, Two Different Approaches 
Respiratory failure isn't a single diagnosis. It's a category that contains at least two 

fundamentally different clinical problems, and treating them the same way can seriously 

hurt your patient. The medical community divides respiratory failure into two main types, 

and understanding the difference between them is one of the most important clinical 

distinctions you'll ever make in critical care. 

Type 1 respiratory failure is hypoxic failure. The defining feature is a low PaO2, 

specifically below 60 mmHg on room air, with a normal or even low PaCO2. The patient 

can't get enough oxygen into the blood, but their ventilation, their ability to move air and 

clear CO2, is either intact or actually increased because they're breathing fast trying to 
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compensate. The lungs are failing at the gas exchange step. Oxygen can't get across 

the alveolar-capillary membrane efficiently enough, usually because of fluid in the 

alveoli, collapsed lung units, inflammation, or shunting of blood past areas of the lung 

that aren't being ventilated. 

Common causes of Type 1 failure include pneumonia, pulmonary edema, ARDS, 

pulmonary embolism, and aspiration. What these conditions have in common is that 

they all impair the transfer of oxygen from the alveolus into the blood. The patient is 

often tachypneic, working hard, and desperately trying to compensate by breathing 

faster. But breathing faster doesn't fix the problem when the issue is at the membrane 

level. More breaths through a flooded or collapsed alveolus don't deliver more oxygen. 

They just exhaust the patient faster. 

Type 2 respiratory failure is hypercapnic failure. The defining feature is a rising 

PaCO2, typically above 50 mmHg, with an associated drop in pH. The patient can't 

move enough air to clear the CO2 their body produces. Their alveoli might be perfectly 

capable of gas exchange, but not enough air is getting in and out to keep up with 

metabolic demand. The problem isn't the membrane. The problem is the pump. 

Think about what drives ventilation in the first place. The brain sends a signal. The 

diaphragm and accessory muscles contract. Air flows in. The chest recoils. Air flows 

out. CO2 leaves with it. Any failure anywhere in that chain, from the brainstem to the 

nerves to the muscles to the chest wall to the airways, can cause Type 2 failure. COPD 

exacerbation, status asthmaticus, neuromuscular disease, opioid overdose, severe 

obesity hypoventilation, and diaphragm fatigue are all common causes. The lungs 

themselves may be relatively healthy. The problem is that the respiratory pump can't do 

its job. 

Clinically, Type 2 patients often look different from Type 1 patients. A hypercapnic 

patient may be drowsy, confused, or obtunded because CO2 is a cerebral vasodilator 

and a CNS depressant. They may have a slow, shallow breathing pattern rather than 

the rapid, labored breathing you see in hypoxic failure. Their SpO2 may be acceptable 

on supplemental oxygen, which is exactly the trap we described earlier. The CO2 tells 
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the real story, not the sat. 

The ventilator approach for each type starts from a completely different place. For 

Type 1 hypoxic failure, your priority is improving oxygenation. That means recruiting 

collapsed alveoli, keeping them open with adequate PEEP, and delivering enough FiO2 

to raise the PaO2 to a safe level. You're working on the gas exchange surface. For Type 

2 hypercapnic failure, your priority is improving minute ventilation, the total amount of air 

moved per minute. That means increasing respiratory rate, adjusting tidal volume, or 

both. You're working on the pump. 

Here's where it gets clinically important. Many patients have elements of both. A 

patient with a severe COPD exacerbation complicated by pneumonia may have 

hypercapnia from their obstructive physiology and hypoxemia from the infection. You 

have to address both, but you have to understand which problem is more acute and 

more life-threatening at that moment. A pH of 7.18 from CO2 retention needs a different 

immediate response than a PaO2 of 55 from shunting, even if both numbers are 

abnormal on the same ABG. 

The bedside habit to build is this: every time you look at an ABG on a ventilated 

patient, or on a patient you're considering intubating, ask yourself two questions in 

sequence. First, is the PaO2 adequate? Second, is the PaCO2 appropriate for this 

patient? Answer both before you make any ventilator decision. The answers will tell you 

which type of failure you're managing and which ventilator levers are actually relevant to 

pull. 

One more thing worth saying clearly. Type 2 failure can look deceptively stable for a 

while because CO2 rises slowly and the body compensates with bicarbonate retention 

over hours to days. A patient with chronic hypercapnia from COPD may have a PaCO2 

of 65 and a near-normal pH because their kidneys have been compensating for weeks. 

That's a very different situation from a patient whose PaCO2 jumped from 40 to 65 in 

two hours. Same number. Completely different clinical urgency. Context always matters 

more than the number alone. 
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Indications for Mechanical Ventilation — When Is It 

Time to Intubate? 
Knowing when to intubate is at least as important as knowing how to manage the 

ventilator afterward. Intubation is not a failure. It's a decision, and like every decision in 

critical care, it should be made deliberately, based on clear clinical criteria, before the 

patient reaches the point where the decision makes itself. 

There are four major indications for mechanical ventilation. Failure of oxygenation. 

Failure of ventilation. Loss of airway protection. And unsustainable work of breathing. 

Each one is a distinct reason to intubate, and any one of them alone is enough. When 

two or more are present at the same time, the urgency goes up significantly. 

Failure of oxygenation means the patient can't maintain an adequate PaO2 despite 

maximal non-invasive support. In practical terms, that's a patient who's still hypoxic on a 

non-rebreather mask or high-flow nasal cannula, whose SpO2 won't stay above 88 to 

90% despite your best efforts, and whose clinical trajectory is heading down rather than 

stabilizing. The threshold isn't a single number. It's the combination of the number, the 

trend, and the underlying cause. A PaO2 of 58 in a patient who's improving on high-flow 

oxygen is different from a PaO2 of 58 in a patient who's deteriorating despite maximum 

non-invasive support. 

Failure of ventilation is about CO2 and pH. A rising PaCO2 with a falling pH that 

isn't responding to non-invasive measures is a clear indication. The specific threshold 

depends on the patient. In a patient without chronic lung disease, a pH below 7.25 from 

CO2 retention is a serious warning sign. In a patient with chronic hypercapnia, you need 

to compare to their baseline. But in either case, if the trend is worsening and 

non-invasive ventilation isn't reversing it, intubation is the right call. 

Loss of airway protection is often the most urgent indication of the three, and it's the 

one that requires the least deliberation. A patient who can't protect their airway, because 

they're unconscious, severely obtunded, seizing, or unable to manage secretions, is at 

immediate risk of aspiration. Aspiration of gastric contents into the lungs causes a 

Copyright 2026, Alfred Ricks Jr., MD 



16 

chemical pneumonitis that can rapidly progress to ARDS. Once that happens, you're 

managing two problems instead of one. Intubate before the aspiration, not after. 

The clinical signs of lost airway protection are things you can see at the bedside 

without any lab values. The patient isn't responding to commands. Their gag reflex is 

absent or severely diminished. They're pooling secretions in the oropharynx. They're 

making gurgling sounds with each breath. Their jaw is slack and their tongue is falling 

back. Any of those findings in an acutely ill patient should immediately raise the 

question of whether this airway needs to be secured right now. 

Unsustainable work of breathing is the fourth indication, and it's the one most often 

missed until it's almost too late. A patient can be maintaining adequate oxygenation and 

ventilation for a period of time while working so hard to do it that they're burning through 

their respiratory reserve at a dangerous rate. When the respiratory muscles fatigue to 

the point of failure, the deterioration is sudden and severe. The patient goes from 

working hard to apneic in a very short window, often without much warning. 

The signs of excessive work of breathing are visible if you look for them. Accessory 

muscle use, including sternocleidomastoid and scalene recruitment, is a clear sign the 

patient is recruiting everything they have just to breathe. Nasal flaring. Tracheal tugging. 

Intercostal and supraclavicular retractions. A respiratory rate above 30 to 35 per minute 

sustained over time. Paradoxical abdominal movement, where the abdomen moves 

inward during inspiration instead of outward, is a late and ominous sign of diaphragm 

fatigue. Diaphoresis from the sheer metabolic effort of breathing. A patient who can't 

complete a full sentence without stopping to take a breath. 

The clinical rule worth internalizing is this: intubate the patient who is about to fail, 

not the patient who has already failed. When a patient arrests from respiratory fatigue or 

aspirates because you waited too long, the intubation becomes a resuscitation instead 

of a controlled procedure. Controlled intubations are safer, better tolerated, and produce 

better outcomes than crash airways. The earlier you recognize the trajectory, the more 

control you have over the timing and conditions of the intubation. 

A useful mental model is to ask yourself three questions at every patient encounter 
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where respiratory status is a concern. Can this patient oxygenate adequately right now? 

Can this patient ventilate adequately right now? Can this patient protect their own 

airway right now? If the answer to any of those three questions is no, or if the answer is 

yes but the trend is moving toward no, you need to be thinking seriously about 

intubation. Not eventually. Now. 

Work of Breathing — Why the Ventilator Is Sometimes 

Just Giving the Patient a Break 
One of the most underappreciated reasons we intubate a patient is simply to rest 

them. Not to fix their oxygenation. Not to manage their CO2. Just to stop the work of 

breathing from killing them before the underlying problem has a chance to be treated. 

Normal breathing at rest requires very little energy. The diaphragm does most of 

the work, the respiratory muscles are efficient, and the oxygen cost of breathing is only 

about 1 to 3% of total body oxygen consumption. That changes dramatically when the 

respiratory system is under stress. In a patient with severe respiratory failure, the 

oxygen cost of breathing can rise to 25 to 40% of total oxygen delivery. The lungs are 

consuming a massive portion of the body's available oxygen just to keep themselves 

going. Meanwhile, the heart, the kidneys, the brain, and every other organ are 

competing for what's left. 

That's not a sustainable situation. And it gets worse the longer it continues. 

When the respiratory muscles work at high intensity for a sustained period, they 

produce lactic acid just like any other muscle group under extreme exertion. That lactic 

acidosis compounds the metabolic derangement the patient is already experiencing 

from their underlying illness. The pH drops further. The respiratory drive increases in 

response to the acidosis, demanding even more work from muscles that are already 

fatiguing. It becomes a self-reinforcing cycle that ends in respiratory arrest if nothing 

interrupts it. 

The ventilator interrupts it. By taking over the mechanical work of breathing, even 

partially, the ventilator frees up oxygen that the respiratory muscles were consuming 
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and redirects it to organs that need it. The lactic acid production from breathing effort 

stops. The pH has a chance to recover. The patient's overall metabolic state improves, 

and the underlying disease now has a chance to respond to treatment without the body 

simultaneously fighting to survive each breath. 

Think about a hypothetical scenario. A 68-year-old woman with a history of heart 

failure comes in with acute pulmonary edema. She's sitting bolt upright, using every 

accessory muscle she has, breathing at 36 times per minute, and drenched in sweat. 

Her SpO2 is 88% on a non-rebreather mask. Her blood pressure is elevated. Her ABG 

shows a pH of 7.28, PaCO2 of 52, and PaO2 of 58. She's failing both oxygenation and 

ventilation, but she's also burning an enormous amount of energy just to maintain those 

numbers. You can treat her pulmonary edema with diuretics and afterload reduction, but 

those take time to work. In the meantime, her respiratory muscles are racing toward 

exhaustion. The ventilator, whether non-invasive or invasive depending on her clinical 

trajectory, doesn't just help her breathe. It buys her the time she needs for the treatment 

to work. 

Recognizing increased work of breathing at the bedside is a clinical skill that takes 

deliberate practice. You have to actually look at the patient, not just the monitor. Watch 

the neck. Sternocleidomastoid activation during quiet breathing is abnormal and means 

the patient is recruiting muscles that shouldn't be needed at rest. Watch the chest wall 

and the abdomen. Normal breathing produces outward movement of both during 

inspiration. Paradoxical movement, where the abdomen is sucked inward while the 

chest rises, means the diaphragm is losing the mechanical battle and the accessory 

muscles are trying to compensate. Watch the intercostal spaces and the supraclavicular 

fossae for retractions. Listen to the breathing pattern. A patient who is grunting with 

each breath, or who pauses mid-sentence every two or three words, is working far 

harder than their numbers may suggest. 

There's a number that helps quantify this at the bedside. The rapid shallow 

breathing index, or RSBI, is calculated by dividing the respiratory rate by the tidal 

volume in liters. An RSBI above 105 predicts a high likelihood of respiratory failure and 
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inability to sustain spontaneous breathing. You'll use this number again when assessing 

readiness for extubation, but it's also useful as an early warning sign. A patient 

breathing at 32 times per minute with tidal volumes of 250 mL has an RSBI of 128. That 

patient is in trouble, whether or not their SpO2 looks acceptable at the moment. 

The key clinical point is this: don't wait for the numbers to collapse before you 

recognize that the work of breathing is unsustainable. By the time the SpO2 drops and 

the CO2 spikes from fatigue, you're already behind. The physical signs of exhaustion 

come first. Trust what you see at the bedside. The ventilator isn't always about fixing a 

number. Sometimes it's about giving an exhausted patient the break they need to 

survive until the treatment works. 

The Goals of Mechanical Ventilation — What Are We 

Actually Trying to Do? 
Every single ventilator setting you choose should trace back to a clearly defined 

goal for that specific patient. Not a general goal. Not what the last clinician set. A goal 

you've defined for this patient, based on their physiology, their diagnosis, and what their 

body needs right now. When you don't define the goal first, you end up adjusting 

settings reactively, chasing numbers, and making changes that fix one problem while 

creating another. 

There are five core goals of mechanical ventilation. Maintain adequate 

oxygenation. Maintain adequate CO2 clearance. Reduce the work of breathing. Protect 

the lungs from ventilator-induced injury. And support the patient's overall physiology 

while the underlying disease is treated. Every ventilator decision you make should serve 

at least one of these goals without compromising the others. 

Adequate oxygenation means keeping the PaO2 above 60 mmHg and the SpO2 

above 88 to 92% in most patients. Those are the thresholds below which oxygen 

delivery to vital organs becomes critically impaired. Above those thresholds, chasing a 

higher number with more FiO2 or more PEEP carries real risks, including oxygen 

toxicity and hemodynamic compromise, without meaningful clinical benefit. The goal 
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